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SkyTel * 
Skybridge Spectrum Foundation | 
Telesaurus Holdings GB LLC | V2G LLC | 
Environmentel LLC | Verde Systems LLC | 
Intelligent Transportation & Monitoring Wireless LLC 
 

Warren Havens, President 
 
June 19, 2014 
 
Ex parte meeting report, WT Docket 12-229 
 
 On Tuesday June 17, 2012, the undersigned, Warren Havens, met with FCC staff at FCC 
offices:  Richard Arsenault, Jon Osler, Heather Moelter, Thomas Derenge, Roger Noel (ph), Scot 
Stone, Kathy Harris (ph), and Becky Schwartz (ph).1   
 
 Mr. Havens presented matters reflected in three documents he emailed to the FCC staff 
prior to the meeting: the email string and these attachments are included as attachments to this 
report.2. 
 
 The matters presented involve the M-LMS licenses in this docket 12-229, and also 
touched upon other licenses of the nonprofit and for-profit companies Mr. Havens manages 
(sometimes called the “SkyTel” companies), listed above, in accord with their joint plans for 
nationwide wireless in support of Intelligent Transportation Systems (“ITS”) and other critical 
systems that involve all of their licenses (M-LMS and other licenses). 3 
 
 Mr. Havens noted that it has been approximately 11 years since the FCC commenced 
rule-change proceedings regarding all M-LMS licenses and spectrum.  This was began in 2003 
with RM-10403 (initiated by a “Progeny” entity), which was carried forward from 2006 by the 
NPRM proceeding 06-49 until the Commission decision of last week in FCC 14-79 (see footnote 
2 below) to terminate the NPRM with no rule changes.  Mr. Havens noted that until this decision, 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
*  “SkyTel” means the LLCs and Foundation listed above. 

1  “(ph)” means that the person attended the meeting by telephone.  

2  Mr. Havens referred to FCC 14-79, the M-LMS Order terminating NPRM ("... terminate the 
above-captioned Multilateration Location and Monitoring Service (M-LMS) rulemaking 
proceeding, and conclude that the various proposals for broad revisions of the applicable rules do 
not merit further consideration at this time.").  This is also referenced in the meeting-setup email 
attached hereto as Attachment 1 of 4. 

3  In this regard, Mr. Havens explained the value of using the three spectrum ranges involved-- 
900 MHz LMS, 200 MHz AMTS, and low-band VHF in 35 and 43 MHz-- for his companies’ 
plans noted at the meeting and in this report.  In sum, they are needed in combination for 
ubiquitous robust coverage, and sufficient capacity in both the urban areas (the 900 MHz will 
provide the majority of the capacity) and all other areas (in which the lower spectrum will provide 
the, or the fundamental, capacity). 
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his M-LMS licensee companies could not substantially progress their implementation plans, since 
the rules were “up in the air.”   
 
 He noted that FCC 14-79 decided in accord with these SkyTel companies’ positions in 
these rule-change proceedings, and thus these companies can now proceed with their 
implementation plans if the M-LMS licenses are renewed and the construction-deadline extension 
requests granted, and the private-commons applications are accepted (see below).   
 
 Mr. Havens explained his SkyTel companies’ planned delivery of N-RTK GPS 
corrections nationwide for precision PNT (Position, Navigation and Timing) with ubiquitous 
coverage, at no cost to the public (and government operations) using open signals like GPS.  This 
will be to any mobile and fixed radio receive device, in large part by using DMR+ tech and 
systems (a new type of digital OFDM radio broadcast that is highly cost- and spectrum- efficient) 
in the 35 and 43 MHz and lower-200 MHz AMTS spectrum licenses of these SkyTel companies, 
in support of wide-area ITS radio services using the M-LMS licenses, drawing on the last two 
attachments hereto.4  As the SkyTel companies explained in past filings including in docket 06-
49, the M-LMS licenses will also be used to deliver N-RTK corrections (in addition to 
multilateration), but the upper limit of DMR+ is in lower 200 MHz, and in addition, these lower-
frequency licenses have major advantages regarding long-range robust coverage nationwide 
needed for ITS. 
 
 Mr. Havens noted that the actual and viable market for these critical transport and other 
systems, including their wireless components, is not based on EAs (used in M-LMS licensing) 
but is nationwide, built on multi-city transport regions, and thus, viable license construction and 
operation deployment must follow this market reality.  Thus, he explained, consolidation of 
licenses of some kind may be sought. 
 
 Also presented by Mr. Havens was the use of TD-LTE with intrinsic multilateration and 
tightly coupled communications (vehicle to infrastructure, or V2I, and vehicle to vehicle, or V2V) 
for these M-LMS licenses.   

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4  Mr. Havens also explained how the 35 and 43 MHz licenses can be used, and under his 
companies’ plans will be used in part, for meteor-burst communications, multi-static radar, and 
high-accuracy timing, and together, for meteor burst PNT that will be highly valuable as an 
independent PNT system to GPS for the nation.  He explained the current US DOA use of meteor 
burst communications for remote environmental monitoring station telemetry over most of the 
nation (hundreds of stations in the DOA SNOTEL and SCAN systems) and that it is a robust 
successful “traditional” intermittent-telemetry meteor burst communication system using only a 
few channels and master base stations.  He noted that his companies plan a “next-generation” 
MBC system covering the nation and beyond, and how it can be implemented with, as compared 
to the DOA system, far wider and more channels, advanced over-the-air and antenna 
technologies, more master stations with redundant coverage, synchronized remote antennas in 
proximity for gain, etc.  Some of the pages in attachments hereto, presented at the meeting, depict 
and describe this meteor-burst wireless topic. 
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 He further explained the need for multiple location (more broadly, PNT) methods and 
implementations for critical transportation and other systems: thus the need for N-RTK, terrestrial 
and MBC (meteor burst communications) multilateration, INS (inertial navigation systems), on-
board radar and lidar, etc.  For example, he explained that GPS signals are substantially blocked 
and subject to radio multipath in urban areas, and this causes inaccurate location determinations, 
and this cannot be cured by N-RTK.  He also explained that it is easy to jam and spoof GPS.  For 
these and other reasons, the noted multiple methods and implementations are essential for critical 
PNT and these must be, like GPS nationwide, ubiquitous and available to all at no cost: that is 
and has been for years the core plan of the SkyTel companies Mr. Havens spoke for at the 
meeting and that submit this report.   
 
 Mr. Havens asked when FCC staff would decide upon the pending construction-deadline 
extension requests and the related license renewal requests of the M-LMS licenses of Skybridge 
Spectrum Foundation and Telesaurus Holdings GB LLC.  As reflected in the email attached 
hereto, FCC staff indicated that they expect decisions to be released this summer and had no 
current questions.   
 
 Mr. Havens noted that these M-LMS licensees plan to submit additional FCC filings, in 
the near future, with supplementary information in support of these pending renewal and 
extension requests submitted several years ago.  Also for this purpose, this report may be filed on 
the lead call signs of these licenses. 
 
 In addition, FCC staff indicated that the FCC would act on and give notice of the action 
on the private-commons filings by the M-LMS licenses listed above.  Private commons involves 
advanced peer-to-peer wireless with coordination of the authorized users and use by the licensee 
for spectrum efficiencies and other benefits (unlike public commons wireless in which use is not 
coordinated and causes interference and spectrum-use inefficiencies).  These private-commons 
applications are for purposes that include ITS V2V (see above), a core ITS function that cannot 
be provided by DSRC alone (see below).  It was also noted that these are the first applications 
seeking private-commons regulatory status that the FCC has received.  Prior communications on 
this topic between Mr. Havens and FCC staff were also noted. 
 
 In this regard, Mr. Havens noted that DSRC at 5.9 GHz (the “sister” ITS radio service of 
LMS) provides only short-range communications (as implied by its name, “Dedicated Short 
Range Communications”) but that ITS needs, at its core, very wide-area wireless on lower 
spectrum, as noted above, and for which the FCC allocated the LMS spectrum in the mid-1990’s.  
Mr. Havens noted that M-LMS (and all of LMS, including N-LMS also) and DRSC are 
complementary, and to illustrate this, he noted that Japan studied ITS wireless and decided to 
allocate spectrum in the upper 700 MHz range, to use with its version of DRSC, for similar wide-
area ITS wireless that can be provided by M-LMS in the United States. 
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 Matters indicated in the email string attached hereto that are not described in this report 
were not discussed in the meeting. 
 
 Mr. Havens thanked the FCC staff for their consideration of his presentation and inquires 
for the SkyTel companies and their availability on short notice. 
 
 
 A copy of this report, after its filing in docket 12-229 on ECFS, will be emailed to each 
of the FCC staff persons listed above who attended the meeting. 
 
 
 Respectfully submitted, 
 
 
 
 
 

Warren Havens 
President of each 
“SkyTel” companies (see p. 1) 
2509 Stuart Street 
Berkeley CA 94705 
warren.havens@sbcglobal.net  
jstobaugh@telesaurus.com  
Phone 510 841 2220  
 
 
Attachments, referenced above, follow 

 
(There are 53 pages total in this report.)
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Subject: Re: Tues 11 am meeting / Re: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order
of this week. 2) dedicated AMTS for US passenger rail

From: eitt líf koma nú griðastaðir (warren.havens@sbcglobal.net)

To: Richard.Arsenault@fcc.gov; Scot.Stone@fcc.gov; Roger.Noel@fcc.gov; kathy.harris@fcc.gov;
Becky.Schwartz@fcc.gov;

Cc: jstobaugh@telesaurus.com;

Date: Tuesday, June 17, 2014 9:35 AM

Attached are three items: I will refer to some pages and items in these today.

After a brief presentation, for the most part, I have questions of the FCC on
- FCC standards and preferences (what actually counts?) re our pending and contemplated
applications and requests regarding:
    -  Private Commons (our existing application, and other)
    -  M-LMS topics
    -  AMTS topics
    -  VHF low band ("Paging" - Part 22) topics
- "Moving" spectrum from FCC to NTIA (cancelation at FCC, contracts with federal
agencies)
- Any other means by which we may pursue our plans.  This takes agency knowledge and
interest we do not find at the FCC: we are not traditional commercial wireless, not public
safety, etc. but pursue major federal agency goals in realistic technical and market time frames.
 

Thank you,
W.  Havens

From: eitt líf koma nú griðastaðir <warren.havens@sbcglobal.net>
To: Richard Arsenault <Richard.Arsenault@fcc.gov> 
Cc: Jimmy Stobaugh <jstobaugh@telesaurus.com> 
Sent: Monday, June 16, 2014 12:08 PM
Subject: Tues 11 am meeting / Re: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order of this
week. 2) dedicated AMTS for US passenger rail

Thanks, see you then.

From: Richard Arsenault <Richard.Arsenault@fcc.gov>
To: 'eitt líf koma nú griðastaðir' <warren.havens@sbcglobal.net> 

ATTACHMENT 1 of 4
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Cc: Jimmy Stobaugh <jstobaugh@telesaurus.com>; Richard Arsenault <Richard.Arsenault@fcc.gov> 
Sent: Monday, June 16, 2014 12:02 PM
Subject: RE: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order of this week. 2) dedicated
AMTS for US passenger rail

1 hour sir.
 
Myself, Scot Stone, Becky Schwartz (ph), Roger Noel (ph), and Kathy Harris (ph).
 
Let’s start with private commons--Kathy.
 
We are in Portals “1”; not the main FCC HQ building (Portals 2).  The entrance is to the left of the
Mandarin Oriental hotel.  Please come directly to the 6th floor and check in with the guard, who will call
me:  202 418 0920 or 202 391 4084. 
 
-Richard
 

From: eitt líf koma nú griðastaðir [mailto:warren.havens@sbcglobal.net] 
Sent: Monday, June 16, 2014 11:49 AM
To: Richard Arsenault
Cc: Jimmy Stobaugh
Subject: Re: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order of this week. 2) dedicated
AMTS for US passenger rail
 
Yes tomorrow at 11 am is good, thanks.
Where would I go for the meeting, and who may be there?
Can you give me an approximate length of time for the meeting so I can determine
what to prepare?
- WH

From: Richard Arsenault <Richard.Arsenault@fcc.gov>
To: 'eitt líf koma nú griðastaðir' <warren.havens@sbcglobal.net> 
Cc: Jimmy Stobaugh <jstobaugh@telesaurus.com> 
Sent: Monday, June 16, 2014 11:08 AM
Subject: RE: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order of this week. 2) dedicated
AMTS for US passenger rail
 
Thank you Mr. Havens.
 
Please let me know if 11 AM Tuesday would work for you to discuss:
 
1.       Private Commons
2.       M-LMS
3.       AMTS
 
 
 

mailto:Richard.Arsenault@fcc.gov
mailto:warren.havens@sbcglobal.net
mailto:jstobaugh@telesaurus.com
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From: eitt líf koma nú griðastaðir [mailto:warren.havens@sbcglobal.net] 
Sent: Saturday, June 14, 2014 10:35 AM
To: Scot Stone; Richard Arsenault
Cc: Jimmy Stobaugh
Subject: Request for meeting Jn 16, 17, or 18 / Re: Questions re: 1) M-LMS order of this week. 2) dedicated AMTS
for US passenger rail
 
Mr. Arsenault,
Re topic 1 based on M-LMS, below (email of 13th), would you have time next
Monday or Tuesday, the 16th or 17th, or possibly Wednesday 18th, to meet me for
a short discussion?
-  I plan to be in DC from tomorrow for a few days, then returning to California.  
-  There are other related topics also, including our application for private
commons, which the FCC has not responded to.  Private commons applications
are manual, and are a like a notice of a lease, but with leases, the FCC will accept
them but we cannot get response to our private commons application
-  (I assume you are the right person with whom to informally discuss this.  If
others, please let me know.)
 
Mr. Stone,
Re topic 2 based on AMTS, below (email of 13th), would you have time next
Monday or Tuesday, the 16th or 17th, or possibly Wednesday 18th, to meet me for
a short discussion?
-  I plan to be in DC from tomorrow for a few days, then returning to California.  
-  There are other related topics also, including a possible application for private
commons (but see above).
-  (I assume you are the right person with whom to informally discuss this.  If
others, please let me know.)
 
Mr. Arsenault and Mr. Stone:
These two topics are related in my companies (including our nonprofit
Foundation's) plans, as are our plans for our 35 and 43 MHz.  The 900 MHz LMS,
200 MHz AMTS, and 35-43 MHz are each components of our nationwide plan for
smart transport, energy, and other systems and environment monitoring and
protection, for certain very sound technical, coverage and other reasons.
 
I wanted the "equal opportunity" to personally go over these, as is accommodated
by FCC staff for most of other licensees with substantial  spectrum and elements

mailto:%5Bmailto:warren.havens@sbcglobal.net%5D
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of new tech and market approaches.   Given recent developments indicated in
part by the topics 1 and 2 notes below, my companies and Foundation are now in
a position to move forward whereas previously we were mostly blocked by
incumbents in the 200 MHz, and by the long RM-NPRM in the 900 MHz.
 
3. Topic 3.   Regarding our 35 and 43 MHz: could either of you suggest a person I
could meet with on our plans, and potential relieve, for these licenses? 
 
Regards,
Warren Havens
 

From: eitt líf koma nú griðastaðir <warren.havens@sbcglobal.net>
To: Richard Arsenault <Richard.Arsenault@fcc.gov> 
Cc: Jimmy Stobaugh <jstobaugh@telesaurus.com> 
Sent: Friday, June 13, 2014 3:55 PM
Subject: Re: Questions re: 1) M-LMS order of this week. 2) dedicated AMTS for US passenger rail
 
Mr. Arsenault,

To be safe, we will probably submit an additional filing soon.  The Order does
effect our case for renewal and an extension, as well as recent tech
developments, and I have to exercise due diligence to get that in the official
record of our licenses in case the requests are denied, so we have a better record
for appeal.

Regards,
Warren Havens

ps.  Any comments on the PTC spectrum idea I outlined?

From: Richard Arsenault <Richard.Arsenault@fcc.gov>
To: 'eitt líf koma nú griðastaðir' <warren.havens@sbcglobal.net> 
Cc: Jimmy Stobaugh <jstobaugh@telesaurus.com> 
Sent: Friday, June 13, 2014 2:24 PM
Subject: RE: Questions re: 1) M-LMS order of this week. 2) dedicated AMTS for US passenger rail
 
Mr. Havens
 
Regarding M-LMS,  our aim is to act on the pending renewal and extension filings this summer.   Staff
has closely reviewed your filings and does not have any questions at this time. 
 

mailto:warren.havens@sbcglobal.net
mailto:Richard.Arsenault@fcc.gov
mailto:jstobaugh@telesaurus.com
mailto:Richard.Arsenault@fcc.gov
mailto:warren.havens@sbcglobal.net
mailto:jstobaugh@telesaurus.com
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Thank you.
 
 
 
 

From: eitt líf koma nú griðastaðir [mailto:warren.havens@sbcglobal.net] 
Sent: Friday, June 13, 2014 11:53 AM
To: Richard Arsenault
Cc: Jimmy Stobaugh
Subject: Questions re: 1) M-LMS order of this week. 2) dedicated AMTS for US passenger rail
 
Mr. Arsenault,
 
Greetings again. 
- I have several questions in case you can assist or point me to someone who can.
- I am on the East Coast and may visit DC next week, if I can extend my stay, and
if so would try to find persons at the FCC to briefly discuss the following.
 
1.  Re FCC 14-79:   M-LMS Order terminating NPRM:  
      "... terminate the above-captioned Multilateration Location and Monitoring
Service (M-LMS) rulemaking proceeding, and conclude that the various proposals
for broad revisions of the applicable rules do not merit further consideration at this
time."
-  The Order essentially adopts the  position that my companies advocated since
this began.  It began with RM-10403 in year 2003 which was later expanded in
NPRM 06-49 in 2006.  We advocated no change in the rules, since they were
properly for ITS (the use and tech rules) and ITS was important, growing
worldwide, etc.
-  Since the rules were up in the air (for over 11 years  up to the Order), the FCC
previously granted license construction deadline extensions, for all the LMS
licensees.  In the last one, a blanket extension, the FCC noted that while the
extensions are for dates beyond the first-term of many of the LMS licenses, the
licensees still had to submit renewal applications.  My companies submitted
timely renewals,  years ago, and we submitted further requests to extend the
construction deadlines for a number of years-- after the FCC decided on the
NPRM, which has nor been done (adopting our basic position as noted above).
 
The issues I pose informally here are: 

mailto:%5Bmailto:warren.havens@sbcglobal.net%5D
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-  We now want to update our renewal requests and extension requests, based on
this Order, and that under the Order the rules will not be changed, which will allow
us to proceed with technical, systems, and market plans leading to construction
and operations, etc.
1.   I would like to find out what time we will have to do that, prior to decisions on
our renewals and extension requests.
2.   Ideally, I would like to find out if the FCC intends to grant another blanket
construction extension, based on this Order, or has any other actions in mind
regarding my companies (or many LMS licensees) pending license renewal and
extension requests.  Our renewal and extension requests were much different than
those of the other LMS licensees, thus, we seek decision on our particular
requests, and after we update these (see item 1 above).
 
2.  Re PTC: approx. 100 kHz of AMTS, in a block, for US passenger trains:
This is the topic in docket 11-79 (but the following is only an idea now):
-  After certain litigation under antitrust law, our LLCs and Foundation that hold
geographic AMTS B-block licenses (217-217.5 and 210-219.5 MHz) were able to
get the licenses freed of same-block site-based licenses that had been asserted
in most of the nation's major markets and corridors.  This is shown in ULS
records.
-  In the meantime, we had various requests from passenger railroads to provide
spectrum, and a few railroads are now engaged in communications for this
purpose.
-  I have been thinking that providing a 100 kHz or so block (that is all that is
needed for PTC, especially if the spectrum is in a block that allows higher data
rate, wider band, radios) nationwide for passenger trains (nationwide in the major
markets that have passenger trains, and along corridors there there is substantial
inter-city passenger trains). 
-  I may come to DC to talk with FTA and others that deal with passenger trains, to
see if they have any interest in such an idea, and if they have any program or
procedure to be involved.  It makes sense since PTC systems have to inter
operate, and the same block will allow that most fully, and the wider block (vs.
separated narrow channels) offers far better upgrades, data rates, etc.
-  My companies may dedicate spectrum for this purpose, at standard terms and
procedures, and at well under market-rate prices, for sales and leases, that would
be public. 
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The issues I pose informally here are:
1.  Step 1.   Assume that some passenger railroads, and a federal entity such as
FTA, shows interest in this.  Assume, with that showing, we design this program
formally and publicly, and can present it in docket 11-79 if you- the FCC, find that
useful (of course, others can "compete" as they want in such matters).  If we do
not get sufficient interest showings, then we would not proceed with Step 2.
2. Step 2.   If we do get sufficient interest in Step 1, then we would ask the FCC to
extend the current 10-year construction milestone for our AMTS licenses, based in
part on this formal PTC-spectrum program.  This had an FCC element that has
been recently completed.  We have other reasons also, to seek an extension,
including (i) that our licenses were blocked for years in the major markets by
certain site-based licenses, and we got evidence in the court case we brought to
resolve the blockage (since we had evidence it was unlawful) that these were not
in fact constructed and in service, leading to the clearance of these in a stipulated
settlement, and (ii) new tech and equipment will be available soon, based on
Digitial Radio Mondiale (and ETSI standard) in EU "Band III" which includes the US
AMTS band: this is very spectrum efficient for one of our major planned uses of
AMTS for smart transportation, by delivering N-RTK GPS corrections for very
precise location and control of vehicles and vehicle flow.  (iii) Other.  These notes
are informal (not a request for any FCC action) and are for purposes of the PTC
component above.
 
Thank you,
Warren Havens

President - "SkyTel" companies:  Skybridge Spectrum Foundation | Telesaurus
Holdings GB LLC | ATLIS Wireless LLC | Environmentel LLC | Verde Systems LLC |
Intelligent Transportation & Monitoring Wireless LLC | V2G LLC | Berkeley
California | 510 841 2220  | 510 848 7797 - direct  |
 

 

 



PUBLIC NOTICE
Federal Communications Commission
445 12th St., S.W.
Washington, D.C.20554

News Media Information 202 / 418-05
Fax-On-Demand 202 / 418-28

TTY 202 / 418-25
Internet: http://www.fcc.g

ftp.fcc.g

DA 12-1344
Released:  August 16, 2012

WIRELESS TELECOMMUNICATIONS BUREAU SEEKS COMMENT ON REQUESTS BY
SKYBRIDGE SPECTRUM FOUNDATION AND TELESAURUS HOLDINGS GB, LLC FOR
WAIVER AND EXTENSION OF TIME TO CONSTRUCT 900 MHZ MULTILATERATION

LOCATION AND MONITORING SERVICE LICENSES

WT Docket 12-229

Comment Date:  September 17, 2012
Reply Comment Date:  October 2, 2012

By this Public Notice, the Wireless Telecommunications Bureau (Bureau) seeks comment on the 
requests for a waiver of Section 90.155(d) of the Commission’s Rules1 and extension of time filed by 
Telesaurus Holdings GB, LLC and Skybridge Spectrum Foundation in the Multilateration and Location 
and Monitoring Service (M-LMS) to meet their construction deadlines for their 900 MHz M-LMS 
Economic Area (EA) licenses.2 Section 90.155(d) of the Commission’s Rules requires M-LMS EA 
licensees either:  (1) to construct and place in operation a sufficient number of base stations that utilize 
multilateration location service to one-third of the EA’s population within five years of the initial license 
grant, and two-thirds of the population within ten years or, (2) in the alternative, to provide substantial 
service to their licensed area within the appropriate five- and ten-year benchmarks.3 In an Order issued in 
November 2008, the Bureau extended these construction requirements for Telesaurus, Skybridge, and 
four other M-LMS licensees, requiring these licensees to meet the five-year construction requirement on 
or before July 19, 2012, and the ten-year requirement on or before July 19, 2014.4  

  
1 47 C.F.R. § 90.155(d).

2 See Telesaurus Holdings GB, LLC (Telesaurus) Request for Extension of Time (filed July 18, 2012) (Telesaurus
Waiver Request); Skybridge Spectrum Foundation (Skybridge) Request for Extension of Time (filed July 18, 2012) 
(Skybridge Waiver Request).  The Attachments to this Public Notice list the related Universal Licensing System 
(ULS) file numbers.  The call signs and EA’s for which Telesaurus and Skybridge request a waiver are also listed in 
the Attachments to this Public Notice.  

3 See 47 C.F.R. § 90.155(d).

4 See Requests of Progeny LMS, LLC and PCS Partners, L.P. for Waiver of Multilateration Location and 
Monitoring Service Construction Rules, Order, 23 FCC Rcd 17250 (WTB 2008) (M-LMS Extension Order).  In the 
2008 order, the Bureau extended the five-year construction requirement to July 19, 2012 only for licensees required 
to meet the deadline on or before July 19, 2012.  The Bureau extended the ten-year construction requirement only 
for licensees required to meet the deadline on or before July 19, 2014.  See id. at ¶¶ 1, 21.  On July 17, 2012, the 
Bureau released a public notice seeking comment on requests for waiver and extension of time to construct M-LMS 
licenses filed by four other M-LMS licensees.  See Wireless Telecommunications Bureau Seeks Comment on 
Requests by Progeny LMS, LLC, FCR, Inc., Helen Wong-Armijo, and PCS Partners, L.P. for Waiver and Extension 
of Time to Construct 900 MHz Multilateration Location and Monitoring Service Licenses, Public Notice, DA 12-
1144 (WTB 2012). 
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Telesaurus and Skybridge (Applicants) seek preferred extension terms and propose two 
alternatives for an extension of the buildout deadlines for 257 M-LMS licenses covering 129 EA’s.5 First, 
as a “Preferred Alternative,” Applicants seek an extension for both their first and second buildout 
deadlines until ten years after final Commission action on the rule changes proposed in the pending 
Notice of Proposed Rulemaking addressing M-LMS regulations,6 or until December 31, 2022, if a date 
certain must be chosen.7 Applicants state that if the Preferred Alternative were granted, they would file a 
due diligence report five years after final action on the M-LMS NPRM.8 As a second alternative, 
Applicants seek an extension of the first buildout deadline until five years after final Commission action 
on the rule changes proposed in the LMS NPRM, or if the Applicants must chose a date certain, five years 
from the last day of this current year (December 31, 2017).9 As a third alternative, Applicants request 
that the Commission grant whatever additional time it determines to be reasonable to meet the first and 
second buildout deadlines.10  

Applicants state the Skybridge Waiver Request should be granted for the same reasons the 
Bureau relied on in the M-LMS Extension Order.11  The Applicants state that the circumstances remain 
essentially the same, including the lack of M-LMS equipment and the regulatory uncertainty created by 
the pending LMS NPRM.12

Applicants explain that they plan to use Long Term Evolution (LTE) for M-LMS 
communications and that LTE is in the early stage of developments and deployments worldwide.13  
Applicants plan to deploy a M-LMS LTE system nationwide for Intelligent Transportation Systems (ITS) 
in conjunction with several thousand licenses they have obtained in the 35, 43, 217-220 MHz (and 
adjacent) and other (non-M-LMS) 900 MHz bands.14 Applicants state that the use of these frequency 
ranges will provide the following benefits in the public interest:  (a) quicker and more complete 
nationwide coverage; (b) coverage and communications location link redundancies, increasing reliability 
and safety; (c) more cost effective expenditures; (d) better support of the public safety by providing 
preemption of substantial amounts of capacity in emergencies; and (e) “better support of and use of 
[Dedicated Short Range Communications] DSRC spectrum and systems for ITS (DSRC can provide final 

  
5 Telesaurus states that it does not have a construction obligation for its 129 M-LMS licenses as a result of a partial 
assignment of 128 licenses to Skybridge consummated on August 9, 2007, and the application for partial assignment 
of call sign WQGN602, filed July 18, 2012.  However, Telesaurus states that it seeks identical relief sought by 
Skybridge in the case that the FCC finds construction requirements apply to these licenses.  See Telesaurus Waiver 
Request at 1; ULS File No. 0005315596 (filed July 18, 2012).  

6 See Amendment of the Commission’s Part 90 Rules in the 904-909.75 and 919.75-928 MHz Bands, Notice of 
Proposed Rulemaking, 21 FCC Rcd 2809 (2006) (M-LMS NPRM).  

7 See Skybridge Waiver Request at 2. The Applicants refer to this request as the “Preferred Alternative.”  
Telesaurus and Skybridge note that for purposes of the extension request statement on Form 601, which requires a 
date certain, Applicants use a date based on its Preferred Alternative, assuming that the M-LMS NPRM is decided 
upon at the end of 2012.  Id.  

8 Id.

9 See Skybridge Waiver Request at 1-2.  

10 See id. at 4.

11 See id. at 7.

12 See id.

13 See id. at 2.

14 See id. at n.3; 3.



3

links, in many cases, to vehicles and things in ITS systems, but by itself does not have sufficient 
coverage-distance and- [sic] reliability capability…).”15

Applicants claim that they have performed substantial due diligence to enable construction and 
operation of the subject M-LMS licenses for highly valuable services.16 In support of this statement, 
Applicants attached a number of exhibits, including papers by Dr. Nishith Tripathi and Kostantinos 
Trichias, explaining that there is a very strong case for the use of LTE for M-LMS to provide wide-area 
ITS radio systems.17 Further, Applicants state their due diligence includes:  (1) investigating and 
developing advanced, standards-based technology and equipment, including LTE, with integrated 
multilateration technology; and (2) investigations, surveys, and development for nationwide construction 
and operation of the noted M-LMS systems for ITS applications.18

Procedural Matters

Comments on the request are due no later than September 17, 2012.  Reply comments are due 
no later than October 2, 2012.  All filings should reference the docket number of this proceeding, WT 
12-229.

This proceeding has been designated as a “permit-but-disclose” proceeding in accordance with 
the Commission's ex parte rules.19 Persons making ex parte presentations must file a copy of any written 
presentation or a memorandum summarizing any oral presentation within two business days after the 
presentation (unless a different deadline applicable to the Sunshine period applies).  Persons making oral 
ex parte presentations are reminded that memoranda summarizing the presentation must (1) list all 
persons attending or otherwise participating in the meeting at which the ex parte presentation was made, 
and (2) summarize all data presented and arguments made during the presentation.  If the presentation 
consisted in whole or in part of the presentation of data or arguments already reflected in the presenter’s 
written comments, memoranda or other filings in the proceeding, the presenter may provide citations to 
such data or arguments in his or her prior comments, memoranda, or other filings (specifying the relevant 
page and/or paragraph numbers where such data or arguments can be found) in lieu of summarizing them 
in the memorandum.  Documents shown or given to Commission staff during ex parte meetings are 
deemed to be written ex parte presentations and must be filed consistent with rule 1.1206(b).  In 
proceedings governed by rule 1.49(f) or for which the Commission has made available a method of 
electronic filing, written ex parte presentations and memoranda summarizing oral ex parte presentations, 
and all attachments thereto, must be filed through the electronic comment filing system available for that 
proceeding, and must be filed in their native format (e.g., .doc, .xml, .ppt, searchable .pdf).  Participants in 
this proceeding should familiarize themselves with the Commission’s ex parte rules.

Comments may be filed using the Commission's Electronic Comment Filing System (ECFS) or 
by filing paper copies.  See Electronic Filing of Documents in Rulemaking Proceedings, 63 Fed. Reg. 
24121 (1998).  Comments filed through the ECFS can be sent as an electronic file via the Internet to 
http:// www.fcc.gov/cgb/ecfs/.  Generally, only one copy of an electronic submission must be filed.  If 
multiple docket or rulemaking numbers appear in the caption of this proceeding, however, commenters 
must transmit one electronic copy of the comments to each docket or rulemaking number referenced in 
the caption.  In completing the transmittal screen, commenters should include their full name, U.S. Postal 

  
15 Skybridge Waiver Request at 4.

16 See id. at 5-6. 

17 Id.  See, e.g., ULS File No. 0005315741, Attachments (Attachment 2, Exhibit List, Exhibit 3, Exhibit 4 from 
Skybridge) (filed Jul. 18, 2012); ULS File No. 0005317957, Attachments (Exhibits A-D, Extension Request-
Supplement from Skybridge) (filed Jul. 19, 2012).

18 See Skybridge Waiver Request at 5.

19 See 47 C.F.R. §§ 1.1200(a), 1.1206.
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Service mailing address, and the applicable docket or rulemaking number.  Parties may also submit an 
electronic comment by Internet e-mail.  To get filing instructions for e-mail comments, commenters 
should send an e-mail to ecfs@fcc.gov, and should include the following words in the body of the 
message, “get form.” A sample form and directions will be sent in reply.

Parties who choose to file by paper must file an original and one copy of each filing.  If more than 
one docket or rulemaking number appears in the caption of this proceeding, commenters must submit two 
additional copies for each additional docket or rulemaking number.

Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by first-
class or overnight U.S. Postal Service mail (although we continue to experience delays in receiving U.S. 
Postal Service mail).  All filings must be addressed to the Commission's Secretary, Office of the 
Secretary, Federal Communications Commission.

-Effective December 28, 2009, all hand-delivered paper filings for the Commission’s Secretary 
must be delivered to FCC Headquarters at 445 12th St., S.W., Room TW-A325, Washington, DC 20554.  
All hand deliveries must be held together with rubber bands or fasteners.  Envelopes must be disposed of 
before entering the building.  The filing hours at this location are 8:00 a.m. to 7:00 p.m.  PLEASE 
NOTE: The Commission’s former filing location at 236 Massachusetts Ave., N.E. is permanently 
closed.

-Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority Mail) must 
be sent to 9300 East Hampton Drive, Capitol Heights, MD 20743.

-U.S. Postal Service first-class mail, Express Mail, and Priority Mail should be addressed to 445 
12th Street, S.W., Washington, DC 20554.

Parties are requested to send one copy of their comments and reply comments to Best Copy and 
Printing, Inc., Portals II, 445 12th Street, S.W., Room CY-B402, Washington, DC 20554, (800) 378-
3160, e-mail FCC@BCPIWEB.com.

The request, and comments and reply comments filed in response to this Public Notice are 
available for viewing via the Commission's Electronic Comment Filing System (ECFS) by entering the 
docket number, WT 12-229.  The documents also will be available for public inspection and copying 
during business hours in the FCC Reference Information Center, Portals II, 445 12th Street S.W., Room 
CY-A257, Washington, DC 20554.  They may also be purchased from Best Copy and Printing, Inc., 
telephone (800) 378-3160, facsimile (202) 488-5563, TTY (202) 488-5562, e-mail 
FCC@BCPIWEB.com.

Alternate formats of this Public Notice (computer diskette, large print, audio recording, and 
Braille) are available to persons with disabilities by contacting the Consumer & Governmental Affairs 
Bureau at (202) 418-0530 (voice), (202) 418-0432 (TTY), or send an e-mail to fcc504@fcc.gov.

For further information, contact Ms. Becky Schwartz of the Mobility Division, Wireless 
Telecommunications Bureau at (202) 418-7178, or via e-mail at Becky.Schwartz@fcc.gov. 

Action by the Chief, Mobility Division, Wireless Telecommunications Bureau.

- FCC -
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ATTACHMENT A

FILE NUMBERS, CALLSIGNS, MARKET CODES, MARKET DESCRIPTIONS, AND 
CHANNEL BLOCKS FOR WHICH WAIVER OF 90.155(D) IS REQUESTED BY SKYBRIDGE

File 
Number Call Sign

Market 
Designator Market Name

Channel 
Block

0005315615 WQHU548 BEA003 Boston-Worcester-Lawrence-Lowe A   

0005315616 WQHU549 BEA010 New York-No. New Jer.-Long Isl A   

0005315617 WQHU550 BEA012 Philadelphia-Wilmington-Atl. C A   

0005315618 WQHU551 BEA013 Washington-Baltimore, DC-MD-VA A   

0005315619 WQHU552 BEA015 Richmond-Petersburg, VA A   

0005315620 WQHU553 BEA018 Greensboro-Winston-Salem-High A   

0005315621 WQHU554 BEA019 Raleigh-Durham-Chapel Hill, NC A   

0005315622 WQHU555 BEA023 Charlotte-Gastonia-Rock Hill, A   

0005315623 WQHU556 BEA024 Columbia, SC A   

0005315624 WQHU557 BEA028 Savannah, GA-SC A   

0005315625 WQHU558 BEA029 Jacksonville, FL-GA A   

0005315626 WQHU559 BEA030 Orlando, FL A   

0005315627 WQHU560 BEA031 Miami-Fort Lauderdale, FL A   

0005315628 WQHU561 BEA032 Fort Myers-Cape Coral, FL A   

0005315629 WQHU562 BEA033 Sarasota-Bradenton, FL A   

0005315630 WQHU563 BEA035 Tallahassee, FL-GA A   

0005315631 WQHU564 BEA041 Greenville-Spartanburg-Anderso A   

0005315632 WQHU565 BEA047 Lexington, KY-TN-VA-WV A   

0005315633 WQHU566 BEA057 Detroit-Ann Arbor-Flint, MI A   

0005315634 WQHU567 BEA063 Milwaukee-Racine, WI A   

0005315635 WQHU568 BEA064 Chicago-Gary-Kenosha, IL-IN-WI A   

0005315636 WQHU569 BEA071 Nashville, TN-KY A   

0005315637 WQHU570 BEA073 Memphis, TN-AR-MS-KY A   

0005315638 WQHU571 BEA077 Jackson, MS-AL-LA A   

0005315639 WQHU572 BEA079 Montgomery, AL A   

0005315640 WQHU573 BEA080 Mobile, AL A   

0005315641 WQHU574 BEA083 New Orleans, LA-MS A   

0005315642 WQHU575 BEA084 Baton Rouge, LA-MS A   

0005315643 WQHU576 BEA090 Little Rock-North Little Rock, A   

0005315644 WQHU577 BEA127 Dallas-Fort Worth, TX-AR-OK A   

0005315645 WQHU578 BEA130 Austin-San Marcos, TX A   

0005315646 WQHU579 BEA131 Houston-Galveston-Brazoria, TX A   

0005315647 WQHU580 BEA134 San Antonio, TX A   

0005315648 WQHU581 BEA143 Casper, WY-ID-UT A   

0005315649 WQHU582 BEA141 Denver-Boulder-Greeley, CO-KS- A   

0005315650 WQHU583 BEA147 Spokane, WA-ID A   
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0005315651 WQHU584 BEA148 Idaho Falls, ID-WY A   

0005315652 WQHU585 BEA149 Twin Falls, ID A   

0005315653 WQHU586 BEA150 Boise City, ID-OR A   

0005315654 WQHU587 BEA151 Reno, NV-CA A   

0005315655 WQHU588 BEA152 Salt Lake City-Ogden, UT-ID A   

0005315656 WQHU589 BEA154 Flagstaff, AZ-UT A   

0005315657 WQHU590 BEA156 Albuquerque, NM-AZ A   

0005315658 WQHU591 BEA158 Phoenix-Mesa, AZ-NM A   

0005315659 WQHU592 BEA159 Tucson, AZ A   

0005315660 WQHU593 BEA160 Los Angeles-Riverside-Orange C A   

0005315661 WQHU594 BEA161 San Diego, CA A   

0005315662 WQHU595 BEA162 Fresno, CA A   

0005315663 WQHU596 BEA163 San Francisco-Oakland-San Jose A   

0005315664 WQHU597 BEA166 Eugene-Springfield, OR-CA A   

0005315665 WQHU598 BEA167 Portland-Salem, OR-WA A   

0005315666 WQHU599 BEA170 Seattle-Tacoma-Bremerton, WA A   

0005315667 WQHU600 BEA009 State College, PA A   

0005315668 WQHU601 BEA011 Harrisburg-Lebanon-Carlisle, P A   

0005315669 WQHU602 BEA014 Salisbury, MD-DE-VA A   

0005315670 WQHU603 BEA016 Staunton, VA-WV A   

0005315671 WQHU604 BEA017 Roanoke, VA-NC-WV A   

0005315672 WQHU605 BEA021 Greenville, NC A   

0005315673 WQHU606 BEA027 Augusta-Aiken, GA-SC A   

0005315674 WQHU607 BEA036 Dothan, AL-FL-GA A   

0005315675 WQHU608 BEA037 Albany, GA A   

0005315676 WQHU609 BEA038 Macon, GA A   

0005315677 WQHU610 BEA039 Columbus, GA-AL A   

0005315678 WQHU611 BEA043 Chattanooga, TN-GA A   

0005315679 WQHU612 BEA044 Knoxville, TN A   

0005315680 WQHU613 BEA053 Pittsburgh, PA-WV A   

0005315681 WQHU614 BEA056 Toledo, OH A  

0005315682 WQHU615 BEA066 Fort Wayne, IN A   

0005315683 WQHU616 BEA068 Champaign-Urbana, IL A   

0005315684 WQHU617 BEA069 Evansville-Henderson, IN-KY-IL A   

0005315685 WQHU618 BEA072 Paducah, KY-IL A   

0005315686 WQHU619 BEA076 Greenville, MS A   

0005315687 WQHU620 BEA078 Birmingham, AL A   

0005315688 WQHU621 BEA081 Pensacola, FL A   

0005315689 WQHU622 BEA082 Biloxi-Gulfport-Pascagoula, MS A   

0005315690 WQHU623 BEA088 Shreveport-Bossier City, LA-AR A   

0005315691 WQHU624 BEA089 Monroe, LA A   
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0005315692 WQHU625 BEA091 Fort Smith, AR-OK A   

0005315693 WQHU626 BEA092 Fayetteville-Springdale-Rogers A   

0005315694 WQHU627 BEA094 Springfield, MO A   

0005315695 WQHU628 BEA095 Jonesboro, AR-MO A   

0005315696 WQHU629 BEA098 Columbia, MO A   

0005315697 WQHU630 BEA101 Peoria-Pekin, IL A   

0005315698 WQHU631 BEA102 Davenport-Moline-Rock Island, A   

0005315699 WQHU632 BEA103 Cedar Rapids, IA A   

0005315700 WQHU633 BEA121 North Platte, NE-CO A   

0005315701 WQHU634 BEA128 Abilene, TX A   

0005315702 WQHU635 BEA129 San Angelo, TX A   

0005315703 WQHU636 BEA136 Hobbs, NM-TX A   

0005315704 WQHU637 BEA137 Lubbock, TX A   

0005315705 WQHU638 BEA138 Amarillo, TX-NM A   

0005315706 WQHU639 BEA142 Scottsbluff, NE-WY A   

0005315707 WQHU640 BEA172 Honolulu, HI A   

0005315708 WQHU641 BEA174 Puerto Rico & Virgin Isl. A   

0005315709 WQHU642 BEA176 Gulf of Mexico A   

0005315710 WQHU643 BEA004 Burlington, VT-NY A   

0005315711 WQHU644 BEA058 Northern Michigan, MI A   

0005315712 WQHU645 BEA065 Elkhart-Goshen, IN-MI A   

0005315713 WQHU646 BEA075 Tupelo, MS-AL-TN A   

0005315714 WQHU647 BEA085 Lafayette, LA A   

0005315715 WQHU648 BEA086 Lake Charles, LA A   

0005315716 WQHU649 BEA093 Joplin, MO-KS-OK A   

0005315717 WQHU650 BEA100 Des Moines, IA-IL-MO A   

0005315718 WQHU651 BEA110 Grand Forks, ND-MN A   

0005315719 WQHU652 BEA111 Minot, ND A   

0005315720 WQHU653 BEA112 Bismarck, ND-MT-SD A   

0005315721 WQHU654 BEA113 Fargo-Moorhead, ND-MN A   

0005315722 WQHU655 BEA114 Aberdeen, SD A   

0005315723 WQHU656 BEA115 Rapid City, SD-MT-ND-NE A   

0005315724 WQHU657 BEA116 Sioux Falls, SD-IA-MN-NE A   

0005315725 WQHU658 BEA117 Sioux City, IA-NE-SD A   

0005315726 WQHU659 BEA118 Omaha, NE-IA-MO A   

0005315727 WQHU660 BEA119 Lincoln, NE A   

0005315728 WQHU661 BEA120 Grand Island, NE A   

0005315729 WQHU662 BEA122 Wichita, KS-OK A   

0005315730 WQHU663 BEA123 Topeka, KS A   

0005315731 WQHU664 BEA124 Tulsa, OK-KS A   

0005315732 WQHU665 BEA126 Western Oklahoma, OK A   
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0005315733 WQHU666 BEA139 Santa Fe, NM A   

0005315734 WQHU667 BEA140 Pueblo, CO-NM A   

0005315735 WQHU668 BEA144 Billings, MT-WY A   

0005315736 WQHU669 BEA145 Great Falls, MT A   

0005315737 WQHU670 BEA146 Missoula, MT A   

0005315738 WQHU671 BEA155 Farmington, NM-CO A   

0005315739 WQHU672 BEA165 Redding, CA-OR A   

0005315740 WQHU673 BEA168 Pendleton, OR-WA A   

0005315741 WQHU674 BEA169 Richland-Kennewick-Pasco, WA A   

0005315742 WQHU675 BEA171 Anchorage, AK A   
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ATTACHMENT B

FILE NUMBERS, CALLSIGNS, MARKET CODES, MARKET DESCRIPTIONS, AND 
CHANNEL BLOCKS FOR WHICH WAIVER OF 90.155(D) IS REQUESTED BY TELESAURUS

File 
Number Call Sign

Market 
Designator Market Name

Channel 
Block

0005315744 WPOJ876 BEA003 Boston-Worcester-Lawrence-Lowe A   

0005315745 WPOJ877 BEA010 New York-No. New Jer.-Long Isl A   

0005315746 WPOJ878 BEA012 Philadelphia-Wilmington-Atl. C A   

0005315747 WPOJ879 BEA013 Washington-Baltimore, DC-MD-VA A   

0005315748 WPOJ880 BEA015 Richmond-Petersburg, VA A   

0005315749 WPOJ881 BEA018 Greensboro-Winston-Salem-High A   

0005315750 WPOJ882 BEA019 Raleigh-Durham-Chapel Hill, NC A   

0005315751 WPOJ883 BEA023 Charlotte-Gastonia-Rock Hill, A   

0005315752 WPOJ884 BEA024 Columbia, SC A   

0005315753 WPOJ885 BEA028 Savannah, GA-SC A   

0005315754 WPOJ886 BEA029 Jacksonville, FL-GA A   

0005315755 WPOJ887 BEA030 Orlando, FL A   

0005315756 WPOJ888 BEA031 Miami-Fort Lauderdale, FL A   

0005315757 WPOJ889 BEA032 Fort Myers-Cape Coral, FL A   

0005315758 WPOJ890 BEA033 Sarasota-Bradenton, FL A   

0005315759 WPOJ891 BEA035 Tallahassee, FL-GA A   

0005315760 WPOJ892 BEA041 Greenville-Spartanburg-Anderso A   

0005315761 WPOJ893 BEA047 Lexington, KY-TN-VA-WV A   

0005315762 WPOJ894 BEA057 Detroit-Ann Arbor-Flint, MI A   

0005315763 WPOJ895 BEA063 Milwaukee-Racine, WI A   

0005315764 WPOJ896 BEA064 Chicago-Gary-Kenosha, IL-IN-WI A   

0005315765 WPOJ897 BEA071 Nashville, TN-KY A   

0005315766 WPOJ898 BEA073 Memphis, TN-AR-MS-KY A  

0005315767 WPOJ899 BEA077 Jackson, MS-AL-LA A   

0005315768 WPOJ900 BEA079 Montgomery, AL A   

0005315769 WPOJ901 BEA080 Mobile, AL A   

0005315770 WPOJ902 BEA083 New Orleans, LA-MS A   

0005315771 WPOJ903 BEA084 Baton Rouge, LA-MS A   

0005315772 WPOJ904 BEA090 Little Rock-North Little Rock, A   

0005315773 WPOJ905 BEA127 Dallas-Fort Worth, TX-AR-OK A   

0005315774 WPOJ906 BEA130 Austin-San Marcos, TX A   

0005315775 WPOJ907 BEA131 Houston-Galveston-Brazoria, TX A   

0005315776 WPOJ908 BEA134 San Antonio, TX A   

0005315777 WPOJ909 BEA141 Denver-Boulder-Greeley, CO-KS- A   

0005315778 WPOJ910 BEA143 Casper, WY-ID-UT A   
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0005315779 WPOJ911 BEA147 Spokane, WA-ID A   

0005315780 WPOJ912 BEA148 Idaho Falls, ID-WY A   

0005315781 WPOJ913 BEA149 Twin Falls, ID A   

0005315782 WPOJ914 BEA150 Boise City, ID-OR A   

0005315783 WPOJ915 BEA151 Reno, NV-CA A   

0005315784 WPOJ916 BEA152 Salt Lake City-Ogden, UT-ID A   

0005315785 WPOJ917 BEA154 Flagstaff, AZ-UT A   

0005315786 WPOJ918 BEA156 Albuquerque, NM-AZ A   

0005315787 WPOJ919 BEA158 Phoenix-Mesa, AZ-NM A   

0005315788 WPOJ920 BEA159 Tucson, AZ A   

0005315789 WPOJ921 BEA160 Los Angeles-Riverside-Orange C A   

0005315790 WPOJ922 BEA161 San Diego, CA A   

0005315791 WPOJ923 BEA162 Fresno, CA A   

0005315792 WPOJ924 BEA163 San Francisco-Oakland-San Jose A   

0005315793 WPOJ925 BEA166 Eugene-Springfield, OR-CA A   

0005315794 WPOJ926 BEA167 Portland-Salem, OR-WA A   

0005315795 WPOJ927 BEA170 Seattle-Tacoma-Bremerton, WA A   

0005315796 WPTH910 BEA009 State College, PA A   

0005315797 WPTH911 BEA011 Harrisburg-Lebanon-Carlisle, P A   

0005315798 WPTH912 BEA014 Salisbury, MD-DE-VA A   

0005315799 WPTH913 BEA016 Staunton, VA-WV A   

0005315800 WPTH914 BEA017 Roanoke, VA-NC-WV A   

0005315801 WPTH915 BEA021 Greenville, NC A   

0005315802 WPTH916 BEA027 Augusta-Aiken, GA-SC A   

0005315803 WPTH917 BEA036 Dothan, AL-FL-GA A   

0005315804 WPTH918 BEA037 Albany, GA A   

0005315805 WPTH919 BEA038 Macon, GA A   

0005315806 WPTH920 BEA039 Columbus, GA-AL A   

0005315807 WPTH921 BEA043 Chattanooga, TN-GA A   

0005315808 WPTH922 BEA044 Knoxville, TN A   

0005315809 WPTH923 BEA053 Pittsburgh, PA-WV A   

0005315810 WPTH924 BEA056 Toledo, OH A   

0005315811 WPTH925 BEA066 Fort Wayne, IN A   

0005315812 WPTH926 BEA068 Champaign-Urbana, IL A   

0005315813 WPTH927 BEA069 Evansville-Henderson, IN-KY-IL A   

0005315814 WPTH928 BEA072 Paducah, KY-IL A   

0005315815 WPTH929 BEA076 Greenville, MS A   

0005315816 WPTH930 BEA078 Birmingham, AL A   

0005315817 WPTH931 BEA081 Pensacola, FL A   

0005315818 WPTH932 BEA082 Biloxi-Gulfport-Pascagoula, MS A   

0005315819 WPTH933 BEA088 Shreveport-Bossier City, LA-AR A   
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0005315820 WPTH934 BEA089 Monroe, LA A   

0005315821 WPTH935 BEA091 Fort Smith, AR-OK A   

0005315822 WPTH936 BEA092 Fayetteville-Springdale-Rogers A   

0005315823 WPTH938 BEA094 Springfield, MO A   

0005315824 WPTH939 BEA095 Jonesboro, AR-MO A   

0005315825 WPTH940 BEA098 Columbia, MO A   

0005315826 WPTH941 BEA101 Peoria-Pekin, IL A   

0005315827 WPTH942 BEA102 Davenport-Moline-Rock Island, A   

0005315828 WPTH943 BEA103 Cedar Rapids, IA A   

0005315829 WPTH944 BEA121 North Platte, NE-CO A   

0005315830 WPTH945 BEA128 Abilene, TX A   

0005315831 WPTH946 BEA129 San Angelo, TX A   

0005315832 WPTH947 BEA136 Hobbs, NM-TX A   

0005315833 WPTH948 BEA137 Lubbock, TX A   

0005315834 WPTH949 BEA138 Amarillo, TX-NM A   

0005315835 WPTH950 BEA142 Scottsbluff, NE-WY A   

0005315836 WPTH951 BEA172 Honolulu, HI A   

0005315837 WPTH952 BEA174 Puerto Rico & Virgin Isl. A   

0005315838 WPTH953 BEA176 Gulf of Mexico A   

0005315839 WQGN573 BEA004 Burlington, VT-NY A   

0005315840 WQGN574 BEA058 Northern Michigan, MI A   

0005315841 WQGN575 BEA065 Elkhart-Goshen, IN-MI A   

0005315842 WQGN576 BEA075 Tupelo, MS-AL-TN A   

0005315843 WQGN577 BEA085 Lafayette, LA A   

0005315844 WQGN578 BEA086 Lake Charles, LA A   

0005315845 WQGN579 BEA093 Joplin, MO-KS-OK A   

0005315846 WQGN580 BEA100 Des Moines, IA-IL-MO A   

0005315847 WQGN581 BEA110 Grand Forks, ND-MN A   

0005315848 WQGN582 BEA111 Minot, ND A   

0005315849 WQGN583 BEA112 Bismarck, ND-MT-SD A   

0005315850 WQGN584 BEA113 Fargo-Moorhead, ND-MN A   

0005315851 WQGN585 BEA114 Aberdeen, SD A   

0005315852 WQGN586 BEA115 Rapid City, SD-MT-ND-NE A   

0005315853 WQGN587 BEA116 Sioux Falls, SD-IA-MN-NE A   

0005315854 WQGN588 BEA117 Sioux City, IA-NE-SD A   

0005315855 WQGN589 BEA118 Omaha, NE-IA-MO A   

0005315856 WQGN590 BEA119 Lincoln, NE A   

0005315857 WQGN591 BEA120 Grand Island, NE A   

0005315858 WQGN592 BEA122 Wichita, KS-OK A   

0005315859 WQGN593 BEA123 Topeka, KS A   

0005315860 WQGN594 BEA124 Tulsa, OK-KS A   
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0005315861 WQGN595 BEA126 Western Oklahoma, OK A   

0005315862 WQGN596 BEA139 Santa Fe, NM A   

0005315863 WQGN597 BEA140 Pueblo, CO-NM A   

0005315864 WQGN598 BEA144 Billings, MT-WY A   

0005315865 WQGN599 BEA145 Great Falls, MT A   

0005315866 WQGN600 BEA146 Missoula, MT A   

0005315867 WQGN601 BEA155 Farmington, NM-CO A   

0005315868 WQGN602 BEA164 Sacramento-Yolo, CA C   

0005315869 WQGN603 BEA165 Redding, CA-OR A   

0005315870 WQGN604 BEA168 Pendleton, OR-WA A   

0005315871 WQGN605 BEA169 Richland-Kennewick-Pasco, WA A   

0005315872 WQGN606 BEA171 Anchorage, AK A   
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More	
  Aggressive-­‐1	
  WTDY	
  	
  (WORST	
  1me	
  day	
  and	
  year)	
  configura1on	
  using	
  the	
  MBC	
  network	
  es1ma1on	
  tool,	
  v1.8,	
  by	
  Robert	
  Mawrey,	
  PhD	
  for	
  SkyTel.	
  
Must	
  read	
  	
  WH	
  Notes	
  on	
  a	
  page	
  	
  below	
  and	
  discuss	
  with	
  me	
  to	
  understand	
  how	
  to	
  assess	
  this	
  .	
  	
  Other	
  configura.on	
  results	
  on	
  subsequent	
  pages	
  below.	
  	
  

ZOOM	
  to	
  200%	
  or	
  more,	
  	
  
ideally	
  on	
  wide	
  screen.	
  

Instruc.ons	
  (Robert	
  to	
  Warren)	
  and	
  Notes	
  (Warren	
  to	
  MNDA	
  readers)	
  on	
  a	
  page	
  below.	
  



More	
  Aggressive-­‐1	
  BTDY	
  	
  (BEST	
  1me	
  day	
  and	
  year)	
  configura1on	
  using	
  the	
  MBC	
  network	
  es1ma1on	
  tool,	
  v1.8,	
  by	
  Robert	
  Mawrey,	
  PhD	
  for	
  SkyTel.	
  
Must	
  read	
  	
  WH	
  Notes	
  on	
  a	
  page	
  	
  below	
  and	
  discuss	
  with	
  me	
  to	
  understand	
  how	
  to	
  assess	
  this	
  .	
  	
  Other	
  configura.on	
  results	
  on	
  subsequent	
  pages	
  below.	
  	
  

ZOOM	
  to	
  200%	
  or	
  more,	
  	
  
ideally	
  on	
  wide	
  screen.	
  

Instruc.ons	
  (Robert	
  to	
  Warren)	
  and	
  Notes	
  (Warren	
  to	
  MNDA	
  readers)	
  on	
  a	
  page	
  below.	
  



Medium	
  Aggressive-­‐1	
  WTDY	
  	
  (WORST	
  1me	
  day	
  and	
  year)	
  configura1on	
  using	
  the	
  MBC	
  network	
  es1ma1on	
  tool,	
  v1.8,….	
  
Must	
  read	
  	
  WH	
  Notes	
  on	
  a	
  page	
  	
  below	
  and	
  discuss	
  with	
  me	
  to	
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  how	
  to	
  assess	
  this	
  .	
  	
  Other	
  configura.on	
  results	
  on	
  subsequent	
  pages	
  below.	
  	
   ZOOM	
  to	
  200%	
  or	
  more,	
  	
  

ideally	
  on	
  wide	
  screen.	
  

Instruc.ons	
  (Robert	
  to	
  Warren)	
  and	
  Notes	
  (Warren	
  to	
  MNDA	
  readers)	
  on	
  a	
  page	
  below.	
  



Instruc.ons	
  (Robert	
  to	
  Warren)	
  and	
  Notes	
  (Warren	
  to	
  MNDA	
  readers)	
  on	
  a	
  page	
  below.	
  

Medium	
  Aggressive-­‐1	
  BTDY	
  	
  (BEST	
  1me	
  day	
  and	
  year)	
  configura1on	
  using	
  the	
  MBC	
  network	
  es1ma1on	
  tool,	
  v1.8,….	
  
Must	
  read	
  	
  WH	
  Notes	
  on	
  a	
  page	
  	
  below	
  and	
  discuss	
  with	
  me	
  to	
  understand	
  how	
  to	
  assess	
  this	
  .	
  	
  Other	
  configura.on	
  results	
  on	
  subsequent	
  pages	
  below.	
  	
   ZOOM	
  to	
  200%	
  or	
  more,	
  	
  

ideally	
  on	
  wide	
  screen.	
  



To	
  spreadheet	
  used	
  in	
  producing	
  above:	
  	
  
Instruc.ons	
  (Robert	
  to	
  Warren)	
  and	
  	
  
Notes	
  (Warren	
  to	
  MNDA	
  readers).	
  

See	
  also	
  items	
  on	
  followig	
  pages.	
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MBC – basic link.   
Can be two‐way.  The reflec9ons results in a fairly small coverage spots on earth per each MBC link event.   

En9re con9nents can be 
covered, far offshore, and 
most oceans via on‐ship 
repeaters.  
 
The data rate and wait 
9me depends on many 
things.  
 
With modest numbers of 
master sta9ons, sufficient 
bandwidth, power, 
modern digital radio tech, 
etc., we can get fairly 
high average data rates 
and sub‐sec wait 9mes ‐ 
in worst 9me of year and 
day (under projec9ons of 
our experts). 

[billions per day]  

W Havens, SSF, V2G ‐ MBC PNT v.1   2 
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MBC – basic link.  Snotel depic9on. 
Snotel is by US Department of Agriculture.  Covers most of US.   

W Havens, SSF, V2G ‐ MBC PNT v.1   3 
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hAp://www.9ger.latrobe.edu.au/abstracts/Honour_Thesis/Meteor%20Echo%20Thesis.pdf  W Havens, SSF, V2G ‐ MBC PNT v.1   4 
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MBC reflec9on points loca9on 
Mul9‐sta9c radar (MBC Comms systems can have far more than tri‐sta9c) 

This is from one paper.  Other 
means and enhancements in 
other papers. 

[On earth] 

[On earth] 

[On earth] 

Reflec9on Point   
in Ionoshpere 

W Havens, SSF, V2G ‐ MBC PNT v.1   6 
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MBC PNT  (see also US Patent descrip9on of MBC loca9on methods, below) 
 
(1)  With the precise 9ming (see below), the total distance of each leg (the earth‐to‐MBC reflec9on point leg, and that point back to earth 
leg) can be determined. 
 
(2)  Knowing that reflec9on point (see below) including where it is above earth (on a line from center of earth to the reflec9on point) the 
distance of the known point on earth (a fixed‐loca9on MBC master sta9on) to the remote point on earth, on the other radio leg, can be 
determined, I think (right triangle method, seems to me as a layman). 
 
Doing this from three or more master sta9ons can get the loca9on of the remote thing.   
 
(3)  Adding AoA may be some help, also.   
 
(4)  With a few vehicles and other things doing this in an area in a wireless mesh net (MBC is enhanced, anyway, with remotes in a mesh 
net), the loca9on of each may be further improved with appropriate algorithms.   
 
(5)  INS and Kalman filter would be added.   
‐‐‐‐‐‐‐‐‐‐ 
Item 3 –  not hard in MBC – not covered below.   
Item 4 –  will be done for ITS and we can use, not covered below.   
Items 5 –  exist, can be included – not covered below. 
‐‐‐‐‐‐‐‐‐‐ 
Further 
‐  As indicated above, the idea is for a system independent of GNSS when it has to be, but that works with GNSS otherwise.   
‐  The same MBC system could deliver N‐RTK correc9ons in that regard, and other valuable radio communica9ons, one‐ and two‐way.    
‐  There are some issues I can think of (which I would explain, with the MBC experts), but they do not see unresolvable considering use of 
"4G" MBC that will have short wait 9mes and ample data throughput, and beAer antennas available these days for vehicles and substan9al‐
size hand portables. 
 
Even if the loca9on accuracy is not that good except in GNSS augmenta9on mode, the precise 9me transfer may be very useful to have.     
‐  E.g, One of the Russian uses of it, at least as presented in papers (that appears to report test results, but not real‐life deployments, yet) is 
for very high security func9ons: each MBC event is used to create a unique encryp9on code (that cannot be predicted in advance) which is 
added to the MBC communica9ons link, along with the precise 9ming, to create a level of communica9on security the authors say is above 
other encryp9on methods. 
 
From my rough es9ma9ons thus far (based on some input by experts') I think the amount of total data capacity in a "4G" MBC na9onwide 
(actually con9nent+ wide) system for the above PNT func9ons would be minor and well worth it.  

W Havens, SSF, V2G ‐ MBC PNT v.1   5 
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Con9nued. 

This old patent did not consider the above:  (1) MBC Precise 
Timing (Russian work),  (2) MBC mul9sta9c radar for Reflec9on‐
Point Determina9on, or (3) ‘4G’ MBC which will allow near‐
constant data links (and fairly high data rates), etc.  But this 
patent had many of the main MBC PNT ideas.  The techniques 
now appear available for the following. 

W Havens, SSF, V2G ‐ MBC PNT v.1   7 
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In MBC, using many master base sta9ons for co‐located MBC mul9sta9c radar, and 4G MBC radio techniques, we would have near 
constant links (radar and comm) to each area (over the con9nent or other large coverage region): and these links would be from many 
master base / radar sta9ons.   

Thus, a technique like this may work. 

In addi9on, use of radio mesh‐nets among the remote things will allow further improvements, as is the case with GNSS.  See Kannan, 
Venky papers and others. 

Generally, all of the MBC and other sky‐even radar I have read, does not consider a na9onwide infrastructure of MBC comms and radar, 
and terrestrial augmenta9on of many kinds, as we have in mind.  Thus, we can make major improvements, I believe. 

W Havens, SSF, V2G ‐ MBC PNT v.1   9 
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MBC – precise 9ming 

W Havens, SSF, V2G ‐ MBC PNT v.1   10 
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Appendix 
 

Following slides 
 
 
 
More on: 
 
MBC reflec9on point loca9on determina9on, components 
 
SkyTel plans for MBC systems including for PNT 
 
Etc. 
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The sub‐second wait 9mes (delays) noted below must be, I believe, for 9mes 
and days that are not worst 9me and worst day (based on all other reports I 
have read and my discussions with our MBC experts, and the MBC 
performance es9ma9on tool they develoed for SkyTel).   
 
But the below s9ll is a useful “reality check,” since if they mean best 9me or 
average 9me of day and year, then with improvements we plan (that I am 
sure no one else has implemented in “current stat of the art systems”), our 
sub‐second wait 9mes for worst 9me of day and year roughly correspond to 
the statement below.   
 
I understand that David Fraser is a well‐known MBC expert. 

W Havens, SSF, V2G ‐ MBC PNT v.1   13 
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Loca9on of MBC reflec9on points – x,y,z  
Other papers with poten9ally useful components  (we have these but don’t give clippings here)  

W Havens, SSF, V2G ‐ MBC PNT v.1   17 
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(includes ITS V2V) 

W Havens, SSF, V2G ‐ MBC PNT v.1   19 
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GNSS & S B Augmenta9on 1 

3 

Meteor Burst Com ‐  Region in Sky 2 

4  5  6  7 
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LTE will work in the 200, 900, and 5900 MHz depicted.  In US and Japan, 700‐900 MHz LTE are planned including for ITS, smart grid, public safety, etc.  Vehicles allow more powerful 
compu9ng, which is basis of advanced radio communica9ons and loca9on.  Energy producers and distributors have wireless infrastructure for the system, and would be end users. 
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